W \ 

i courses of the procedures and thereto necessary devices. It can be understood, that the expert can 

> 



carry out with the teachings according to the invention according to the claims a large number of 
variations and adaptations, that also are covered by the ihm of the invention - 



A marked-up version of the prior pending paragraphs showing the changes made is 
attached as Exhibit A. 



m 
no 

G3 

is : 



in 
□ 



IN THE CLAIMS : 

Please cancel claims 1-43 and replace them with new claims 44-86 as follows: 



--44. Procedure for the determination df the quality of gas of a probe gas (1), in 
particular a burnable gas, proceeding from a transmission spectrum of the probe gas (1) 
determined at operating conditions by means of speojroscopical methods of measurement, 

characterized in that 

• out of the spectrum the amounts of substances xi of the components of the probe 
gas (1) are determined at operating conditions, 

default values for compressibility factor I^lrad real gas factor Zn are preset for 
calculation of the wanted compressibilit^iact6r K, 

out of quantities at operating conditions of the probe gas (1) as well as from the 
amounts of substances xi and substance specific Quantities and taking into account 
of the selected default values for compressibility factor K and real gas factor Zn 
input quantities for the determination of the compressibility factor K are 
determined, 
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with these inpu^ quantities the compressibility factor K is calculated by means of 
standard-arithmetic procedures, 
an iterative calculation in the way of an iterative recalculation of the input 
quantities is carried out with the determined value for the compressibility factor K 
as long, until the value of the compressibility factor K converges and than there 
from the volumetric stanqard calorific value Hv, n and the standard density pn is 
calculated. 



45. Procedure according to claim 44, characterized in that as standard-arithmetic 
procedure the method of iteration AGA8-92DG is used. 

46. Procedure according to claijta 44, characterized in that as standard-arithmetic 
procedure the method of iteration GERG88Ms-tfsed. 



47. Procedure according to claim 44, characterized in that the amounts of substances 
xi of the infrared active components of the probe gas (1) ^operating conditions is determined 
starting from the recorded spectrum by means of multivariate analysis (MVA). 



48. Procedure according to claim 44, characterized in that the default values of the 
compressibility factor K und the real gas factor Zn are taken from a characteristic diagram, that 
describes the influence of the pressure pb at operating conditions and the temperature Tb at 
operating conditions for a known composition of a gas similar to tr^e composition of the probe gas 

(i). 
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49. Procedure according to claim 44, characterized in that directly from the 
spectrum the amounts of substances of the infrared active components of the probe gas (1) at 
operating conditions and the amount of nitrogen N2 of the probe gas (1) are determined as a 
function of the amounts of substances of the infrared active components of the probe gas (1). 



50. Procedure according to claim 49, characterized in that the amount of substance 
of nitrogen N2 and the amounts of substances of the infrared active components complements 
each other resulting in the total volume of the probe gas (1). 



5 1 . Procedure for the deter^ation of the quality of gas of a probe gas (1), in 

^ansmjjssion spectrum of the probe gas (1) 



particular a burnable gas, proceeding 
determined at operating conditions by 
characterized in that 




of aWctroscopical methods of measurement, 



default values for compressibility factor K and real gas factor Zn are preset for 
calculation of the wanted compressibility factor K, 

from the pressure pb at operating conditions and the temperature Tb at operating 
conditions of the probe gas (1) with the values for the calorific value Hv,b at 
operating conditions and the density pb at operating conditions, which can be 
directly determined out of the spectrum, input quantities for the determination of 
the compressibility factor K are determined, 
as further input quantity the molar amount of substance of CO2 is determined by 
means of a further absorption band of the spectrum, 
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with thes^Sjnput quantities the compressibility factor K is calculated by means of 
the iterational procedure GERG88, 

an iterative calculation in the way of an iterative recalculation of the input 
quantities is carried out with the determined value for the compressibility factor K 
as long, until the vauje of the compressibility factor K converges and than there 
from the volumetric standard calorific value Hv, n and the standard density pn is 



calculated. 



52. Procedure according to claimy51, characterized in that the calorific value Hv.b at 



operating conditions and the density pt 
spectral functions for weighting of a va 



at Merating^nditions are determined by means of 
■ x / / 

e diyect/y f)/om the spectrum of the probe gas (1). 



53. Procedure according to claim 57 



v acterized in that with the spectral 



functions for weighting of a value the weighted influence of the amounts of substances of the 
components of the probe gas (1) is described for the calorific value Hv,b at operating conditions 
and the density pb at operating conditions. 



54. Procedure according to claim 51, characterized in that the default values for 
compressibility factor K and real gas factor Zn are taken from a characteristic diagram, that 
describes the influence of the pressure pb at operating conditions and Wie temperature Tb at 
operating conditions for a known composition of a gas similar to the composition of the probe gas 

(i). 
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55. Pnptometric device for the determination of a transmission spectrum of a probe 
gas (1), especially for carrying out one of the procedures according to claim 44, showing a 
radiation source (2) emitting a measurement radiation (8), in which the measurement radiation (8) 
passes through a probe ceil (3) for capturing a probe gas (1) and enters after passing through a 
modulation unit (6) for modulating the measurement radiation (8) into at least one radiation 
receiver (7), which generates elretricakmeasurement signals (9) according to the incoming 
intensity of the measurement radiatiX^n/(8) and transmits these to an electronical unit (10), which 
determines a transmission spectruAi out of tljie measurement signals (9), wherein the modulation 
unit (6) shows a spectral switch' 
characterized in that 
the radiation source (2) emitting i 
cell (3) and the probe cell (3) v \$th t\ 
one light guiding device (19). 



jasurement radiation (8) is connected with the probe 
^ spectral switch unit (45) by means of at least each 




56. Photometric device according to claim 55,\characterized in that between on the 
one hand the radiation source (2) emitting a measurement r^jatpn (8) and the spectral switch 
unit (45) as well as the probe cell (3) a three-dimensional s^'paS^tion is provided, which can be 
bridged by means of the light guiding device (19). 



57. Photometric device according to claim 56, characterized in that in the area of the 
three-dimensional separation between on the one hand the radiation sour<^(2) emitting a 
measurement radiation (8) and the spectral switch unit (45) as well as the pi^obe cell (3) an 
explosion-proofed barrier (20) is provided. 
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58\ Photometric device according to claims 55, characterized in that the spectral 
switch unit (45) shows optical filters (21), with which regions of the transmission spectrum are 
extracted by filtering and are guided to the one or the respective radiation receivers (7). 



59. Photome&iQ^device according to claim 58, characterized in that for each region 



of the spectrum to 
provided. 



'filtered a special optical filter (21) and a respective radiation receiver (7) is 



60. Photometric device according to claim 58, characterized in that for each region 
of the spectrum to be filtered a special optical filter (21) is provided, which is arranged in a filter 
carrier (45), which is relatively movable rel^tiv^ to the radiation receiver (7). 




61. Photometric device accoratng to claim. 58, characterized in that the optical filters 
(21) and their filter regions are chosen in such a way, that they record directly spectral regions for 
evaluation with a procedure of the direct spectral evaluationVDSA). 



62. Photometric device according to claim 61, characterized in that the spectral 
switch unit (45) is provided with each a filter (21) at least for CPU, hig^r pH-compounds, CO2 
and a reference gas (24). 



63. Photometric device according to claim 55, characterized in that for the 
adjustment of the optical system of the device a spectroscopical inactive inert gas (£3), preferably 
nitrogen N2,is passable into the probe cell (3). 
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64. photometric device according to claim 55, characterized in that for examination 
of the measured vWes of (he device a defined calibration gas (24) is passable into the probe cell 
(3). 



65. 




etric device according to claim 63, characterized in that the 



jf measurements readjustment of foe optical system and/or calibration of the measured values can 

A' 



f 



be carried out in definable time intervals. 



ee- 
ry 



66. Photometric device for the determination of a transmission spectrum of a probe 
gas (1), especially for carrying out on^ofjthe procedures according to claim 44, showing a 
radiation source (2) emitting a measurement r^diatjon (8), in which the measurement radiation (8) 
passes through a probe cell (3) for capturing a probe gas (1) and enters after passing through a 
modulation unit (6) for modulating the measurement radiation (8) into at least one radiation 
receiver (7), which generates electrical measurement signalsv(9) according to the incoming 
intensity of the measurement radiation (8) and transmits these tb an electronical unit (10), which 
determines a transmission spectrum out of the measurement signals v (9), wherein the modulation 
unit (6) shows a spectral switch unit (46, 47), 
characterized in that 

the spectral switch unit (46, 47) shows a chopper arrangement' (2 8)^\AVhich transmits 
because of their selective transmission behaviour only specific spectr^regiori\of the spectrum in 
the measurement radiation (8) caused by the probe gas (1) to the radiation receiver (7). 
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67. \ Photometric device according to claim 66, characterized in that the chopper 



arrangement (28) provides such a transmission behaviour, that the transmitted spectral regions are 



furth 



suitable for the further evaluation by procedures of the direct spectral evaluation (DSA). 



68. Photomet ic dfevice according to claim 67, characterized in that the chopper 
arrangement (28) is pro! ^ded'wh a rotating aperture (46) with free sector elements (30, 31), 
which release regions oftte measurement radiation (8) in respect of the radiation receiver (7), 



which correspond to appointable spectral regions of the measurement radiation (8). 



69. Photometric device according to claim 68, characterized in that the chopper 
arrangement (28) is provided with anfaparture (46) with free sectors (30), in which the release of 
the regions of the wavelength of the n^asui^me^t radiation (8) is caused sequentially for separate 
spectral regions. 



70. Photometric device according to claim 68,Yharacterized in that the chopper 
arrangement (28) is provided with an aperture (46) with a spiral opening (31), in which the release 
of the regions of the wavelength of the measurement radiation (8) is causpd continuously for the 
whole spectrum. 




71. Photometric device according to claim 66, characterized rtj that the released 
wavelength of the measurement radiation (8), which passes through the chopper arrangement 
(28), can be obtained by means of capturing the rotational position of the aperture (46). 
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72S^ Photometric device according to claim 66, characterized in that the chopper 
arrangement^) is provided with two groups of sector elements (36, 37) alternatively releasing 
the measurement^ (8), in which a first optical waveguide (34) guides the measurement 
radiation (8) releasfed^b/ the sector elements of the first sector element group (36) into the probe 
cell (3) and after passing-through the probe cell (3) to the radiation receiver (7) and a second 



optical waveguide 



35)guides the measurement radiation (8) released by the sector elements of 



the second sector element group v (37) directly to the radiation receiver (7). 



73. Photometric device according to claim 72, characterized in that the measurement 
radiation (8) released by the sector elements of the sector element groups (36, 37) are 
concentrated by means of first opticalj^veguide (34) and second optical waveguide (35) into one 
or more filters (21) or a dispersive )^eme$it (6), preferably a monochromator (32). 

74. Photometric device according to claim A3, characterized in that the radiation 
receiver (7) collects the measurement radiation (8), whicn\is coming out of the one or more filters 
or the dispersive element and each released through the secto^ elements of the sector element 
groups (36, 37) of both optical waveguides (34, 35). 



75. Photometric device according to claim 72, char^cteriieiJ in that the measurement 
radiation (8), which is released through the sector elements of t le'seefor^lement groups (36, 37) 
of that optical waveguide (34), which is guided directly to the radiation receiver (7), is usable as 
reference for eliminating the influence of CO2, which exists in the surroundinAof the probe cell (3) 
and/or of the device, of changes of the radiation source (2) and/or of the radiation receiver (7). 
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76. \ Photometric device according to claim 72, characterized in that the measurement 
radiation (8),^hich is each released through the sector elements (30, 31), is guided through the 
first and the second waveguide (34, 35) to the input of the one or more filters (21) or the 
dispersive element (6) /in which at the chopper arrangement (28) also available further sector 
element groups (36, 374jock on the measurement radiation (8), which is released of the one or 
more filters (21) or tlie^peKsive element (6), alternatively to the radiation receiver (7). 

77. Photometric device according to claim 73, characterized in that the measurement 
radiation (8), which is each released thnough the sector elements (30, 31), is guided together by 
means of the first and the second waveguide (34, 35) in a Y-fibre coupler (38), which guides the 



measurement radiation (8) of the first 
filters (21) or the dispersive element (6 




iecond waveguide (34, 35) to the one or more 



78. Photometric device according to claim characterized in that the chopper 
arrangement (28) carries out both the selection of the wavelengths for the spectrum as well as the 
alternating reverse of the measured section between the waveguides (3^, 35). 



79. Photometric device according to claim 72, chara 
is sweepable with an infrared inactive gas, preferably nitrogen N] 
measurement for the compensation of dirt accumulation or the same 
32) of the device. 




in that the probe cell (3) 
rying out a null 
optical facilities (2, 7, 
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8^ Photometric device according to claim 44, characterized in that the probe cell (3) 
contains an optical holIo\^shaft guide (39), into which the probe gas (1) can be lead. 




81. Photometric device according to claim 79, characterized in that the cross- 



sectional dimensions ofyne hollow shaft guide (39) are in general the same or less larger as the 
cross-sectional di|iension^\of the optical waveguide (34). 



82. Photometric devi\e according to claim 79, characterized in that the hollow shaft 
guide (39) is directly connectable with the optical waveguide (34). 

83. Photometric device According to claim 44, characterized in that for the coupling 
in of the measurement radiationtf8) inti a probe cell (3) the probe cell (3) is providable with 
lenses with a radial gradient of redaction indexY43), so-called GRIND-Ienses. 



84. Photometric device according to claim 3i5, characterized in that the measurement 

radiation (8) can be modulated according to amplitude ana/or/waveljength. 

\ / 

85. Photometric device according to claim 84/i hanMerfe in that the radiation 
source (2) itself shows devices for modulating the measurement 



86. Photometric device according to claim 84, characterized iti that the measurement 
radiation (8) passes through an additional modulation unit after leaving the raajation source (2), 
which modulates the measurement radiation (8).~ 
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